Opposing effects of ethanol on pig ovarian adenylyl cyclase desensitized by human choriogonadotropin or isoproterenol.
Pig ovarian follicular membranes contain a gonadotropin-responsive adenylyl cyclase, which becomes partially desensitized (approximately 40%) upon a 40-min incubation with a saturating concentration of human (h) CG. This in vitro desensitization is time and hormone dependent and also requires the presence of micromolar concentrations of GTP. In this report we show that 10% ethanol present during the desensitization phase of the incubation increases the extent of hCG-induced desensitization of adenylyl cyclase by 2-fold. Ethanol shortened the time necessary to reach maximal hCG-induced desensitization from 20 to 10 min, but had no effect on the dose dependency for GTP. In addition, ethanol had no effect on the affinity of the LH/hCG receptor for 125I-hCG but did cause an increase in the ED50 of hCG for inducing desensitization from 0.25 to 0.75 nM. Interestingly, ethanol decreased the apparent number of LH/hCG-receptor sites by 55%, yet the control hCG-sensitive adenylyl cyclase activity was not reduced. The "hyperdesensitized" state achieved in the presence of ethanol could not be reversed by washing the membranes and incubating them in ethanol-free medium. NaF-sensitive adenylyl cyclase was also not impaired in hCG-desensitized membranes from control or ethanol-treated samples. Thus, hCG-induced desensitization was not due to a defect in the functioning of the stimulatory guanine nucleotide-binding regulatory protein (G8) or catalytic subunits, but rather was caused by an impairment of the coupling of the lutropin (LH)/hCG receptor with G8, which was exacerbated further by ethanol. In spite of the effect of ethanol on hCG-induced desensitization, this agent had an inhibitory effect on isoproterenol-induced desensitization of isoproterenol-responsive luteal adenylyl cyclase. These results indicate that membrane fluidity is important in modulating the structure and functional interaction of the LH/hCG receptor with G8 because ethanol is a well known lipid-fluidizing agent. The resistance to ethanol potentiation of desensitization of the isoproterenol-sensitive adenylyl cyclase suggests that there are differences between the LH/hCG- and beta-adrenergic receptors in factors controlling their structures and or interactions with G proteins, and that there is a fundamental difference in their mechanisms of desensitization.